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Ace Colles’s external fixator, 560 
illustration, 560 
physical comparison data, 558 
rigidity data, 557 
Adventitia of artery, 1-2 
Agee Wrist Jack external fixator, 558 
illustration, 559 
physical comparison data, 558 
rigidity data, 557 
Algodystrophy, external fixation of wrist and, 573 
Allen’s test, 208-209 
color duplex scanning and, 52, 53 
pulse volume recording, 21, 22-29 
in vasospastic disorders, 177 
Alpha-adrenergic receptors, 61 
Alpha methyldopa, for vasospastic disorders, 178 
Americans with Disabilities Act, 237-238 
Amputations, examination for, 209 
Aneurysms, 2-3 
arterial, 159-163. See also specific arteries. 
categorization for upper extremity, 160 
color duplex scanning, 52-53 
imaging, 160 
testing, 8-9 
treatment, 160-161 
tumors and, of upper extremity, 151-169 
Angiography. See also Arteriography; Venography. 
color duplex scanning vs., 49, 52 
contrast, in vascular disorders, 86 
arteriovenous malformations and fistulas, 94, 95-96 
ischemia, 92—94 
magnetic resonance, 97—100, 106 
Angioleiomyomas, 165 
Angiosarcomas, 166 
Animal bites, arterial damage, 121, 123 
Anthropometry, 266, 267-269, 302 
Arsenic poisoning, Raynaud’s phenomenon and, 176 
Arterial aneurysms, 159-163 
Arterial compression about shoulder, 135 
diagnostic tests, 133-134 
symptoms, 132 
treatment, 135-136 
Arterial compression syndromes, testing, 9 


Arterial disease of upper extremity, 1-4 
aneurysmal disease, 2—3 
atherosclerosis, 2 
inflammatory disease, 3—4 
intimal hyperplasia, 2 
trauma, 3 
Arterial embolisms, 143-145 
Arterial occlusive disease, 175 
chronic, testing, 8-9 
contrast angiography, 92-94 
differentiated from vasospastic disorders, by pulse 
volume recording, 21, 22-23 
digital arterial thrombosis, magnetic resonance imag- 
ing, 110-112 
radionuclide imaging, 86, 89 
stress testing, 68-69 
studied by pulse volume recording, 21, 24-29 
ulnar artery, 139-143 
radionuclide imaging, 89 
Arteriography, magnetic resonance, 97-100 
in vascular compression about shoulder, 134 
in vasospastic disorders, 177 
Arteriovenous fistulas, 163-164 
color duplex scanning, 53 
contrast angiography, 94, 95-96 
pathologic effects, 159 
surgically created, 164 
Arteriovenous malformations, 156-159. See also Vascular 
malformations. 
imaging, 86 
contrast angiography, 94, 95-96 
magnetic resonance imaging, 106 
signs and symptoms, 157-158 
treatment, 158-159 
Arteritis, 145-147 
giant cell, 146 
magnetic resonance imaging, 110, 111 
Takayasu’s, 3, 111, 146 
Arthrodesis, for Kienbéck’s disease. See under Kienbéck’s 
disease 
small joint. See Small joint arthrodesis. 
Arthroscopic reduction and percutaneous external 
fixation, of complex distal radius fractures, 606 
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Atherosclerosis, 2, 147-148 
Avascular necrosis, of lunate, 493. See also Lunate, 
vascularity of. 
classification, 484 
magnetic resonance imaging, 108-109 
Axonotmesis, electrophysiologic findings, 284 


Bennett's fracture, external fixation, 645-646 
Biofeedback, in vasospastic disorders, 178-179 
Biology, of fracture repair under external fixation, 531- 
542 
Biomechanics of external fixation, fracture repair, 531- 
542 
properties and design considerations, 543-553 
small joint arthrodesis, 686 
unstable wrist fractures, 555-565 
Bleomycin, Raynaud’s phenomenon and, 176 
Blood flow in upper extremity. See Perfusion in upper 
extremity. 
Blood pressure, segmental systolic patterns in vascular 
disorders, 7 
Blood supply to wrist, 392-394. See also Lunate, 
vascularity. 
Blood vessels, in vibration white finger, 329-330 
Bone grafting, in distal radius fractures, 590, 594, 606, 
608 


distraction-lengthening with, 699-700 
in finger fractures, 647-648 
in hand infections, 681 
Bones, effects of vibration white finger, 331 
in examination of acute hand injuries, 201 
Bone screws, of dynamic wrist fixator, 588, 598-599 
Boutonniére deformity, from burns, 317 
Brachial artery, gunshot injury, 121, 122 
occlusion, 93, 117, 147-148 
BTE work simulator, 297 
Buerger’s disease (thromboangiitis obliterans), 3-4, 145- 
146, 175 
Burned hand, 313-324 
chemical burns, 322 
electrical injuries, 318-322 
epidemiology, 313 
full-thickness burns, 314-315 
partial-thickness burns, 315-316 
superficial burns, 314 
thermal burns, acute, 313-316 
chronic deformities, 316-318 
workers’ compensation, 313 


Calcium channel blockers, for vasospastic disorders, 178 
Callotasis lengthening results, 702-706 
Capillaries, malformations, 154 
vital capillaroscopy, 67-68 
Capitate, head of, avascular necrosis of, external fixation 
for, 696 
shortening. See Kienbéck’s disease, capitate shortening. 
Capitate-hamate (CH) arthrodesis. See Kienbick’s disease, 
capitate-hamate (CH) arthrodesis. 
Captopril, for vasospastic diserders, 178 
Cardiopulmonary effects of electrical injuries, 320 
Carpal injuries, complex, external fixation, 625-637 
discussion, 635-636 
material and methods, 625 
posvoperative care, 633 
technique, 626-633 
results, 633-635 





Carpal tunnel release, for Kienbéck’s disease, 439, 441 
Carpal tunnel syndrome, 241-252 
anatomy, 241-242 
clinical patterns, 246-248 
diagnosis, electrophysiologic studies, 245, 246, 285 
history, 243-244 
physical examination, 244-245 
radiologic evaluation, 245 
discussion, 251 
evaluation form, 341-342 
nonoperative treatment, 248-250 
response to, 245-246 
pathophysiology, 242-243 
probable and definite, definitions, 254-255 
relation to general physical condition, 253-261 
analysis, 255-259 
avocational exercise level, 259-260 
background, 253-254 
body mass index, 259 
effect of various avocational activities, 258, 259 
nerve conduction studies, 254 
subject groups, 254 
surgical treatment, 250-251 
Carpectomy, for Kienbéck’s disease. See Kienbdck’s 
disease, proximal row carpectomy. 
Cavernous hemangiomas, 154 
Central nervous system diseases, vascular aspects, 176 
Cervical spine, magnetic resonance imaging, 352 
Chemical injuries, 198, 199-200, 322 
Chronic Pain Battery, 228 
Circulation, in examination of acute hand injuries, 200 
in vibration white finger, 329-330 
Clavicle fractures, open, external fixation, 622 
Clyburn external fixator, 558, 560 
illustration, 560 
physical comparison data, 558 
rigidity data, 557 
Cold, in cumulative trauma disorders, 305, 306 
Cold intolerance, evaluation, 9-10 
Cold provocation tests, in vibration white finger, 333- 
334 


Cold stress testing, 63, 64, 69 
occlusive disease, 69, 70, 72—73 
Raynaud's disease, 80, 81 
reflex sympathetic dystrophy, 70, 71, 74-79 
Collagen vascular diseases, 174-175 
Colles’s fractures. See Distal radius fractures. 
Color duplex scanning, 47-57 
angiography vs., 49, 52 
applications by subspecialty, 48 
masses in upper extremity, 52-53 
perfusion abnormalities in upper extremity, 53-54 
postoperative assessment of vessel repair, 54 
rotational or free tissue transfer, 54—56 
vascular compression about shoulder, 134 
Compartment syndrome, magnetic resonance imaging, 
110 


vascular injury, 117-119 
Compression, vascular, about shoulder. See Vascular 
compression about shoulder. 
Computed tomography, 354 
elbow, 353 
guidelines, 350 
Kienbéck’s disease, 402—404 
shoulder, 353 
wrist, 352-353, 354 
Congenital hand anomalies, perfusion abnormalities in, 
color duplex scanning, 54 
Connective tissue disorders, vascular aspects, 174-175 
Contraciures, digital flexion, from burns, 316-317 








elbow. See Elbow contractures. 
examination, 207-208 
Contrast angiography, in vascular disorders, 86 
arteriovenous malformations and fistulas, 94, 95-96 
ischemia, 92—94 
Cooling, for cumulative trauma disorders, 291-292 
CTDs. See Cumulative trauma disorders. 
Cubital tunnel, electrophysiologic testing, 286 
Cumulative trauma disorders, 263-264, 289-290, 299- 
300 
carpal tunnel syndrome, 246-248 
costs to employers, 289, 299 
evaluations, 290-291 
incidence, 264-265 
job analysis, 296 
nerve disorders, 295-296 
nurse’s evaluation, 339-346 
forms, 340-345 
independent medical examination, 346 
physical capacity evaluation, 296-297 
risk factors, environmental conditions, 305-306 
posture, 302-305 
repetition, 302 
tool design, 300-302 
tendon disorders, 294-295 
treatments, exercises, 293-294 
modalities, 291—292 
splints, 292-293 
workers’ compensation, 372 
work hardening, 297-298 


Degloving injuries, arterial damage, 121 
de Quervain’s disease, from cumulative trauma, 295 
Digital. See also Finger entries. 
Digital artery, aneurysms, 161-162 
thrombosis, 143 
magnetic resonance imaging, 110-112 
Digital-brachial index (DBI), 140-143 
Digital flexion contracture, from burns, 316-317 
Digital fractures, static external fixation, 639-657 
advantages, 656 
application guidelines, 651-655 
articular injuries, 643 
Bennett's fracture, 645-646 
bone grafting, 647-648 
bone healing, 655 
closed fractures, 654-655 
complications, 656 
cross-finger flap stabilization, 649 
disadvantages, 656 
economic considerations, 640-641 
fixator design, 651 
indications, 639-640, 653-655 
neck of fifth metacarpal, 643-645 
nonunion, 655 
open fractures, first and second degree, 654 
long fingers, 641-642, 643 
with soft-tissue and bone defects, 646-647 
third degree, 654 
organizational considerations, 641 
range of motion, 655-656 
repeated surgery after failed internal fixation, 646 
replantation, 649 
severe contaminated hand trauma, loss of soft tissue 
or bone, 653-654 
traction of distal injuries, 648-649 
trauma applications, 642-649 
Digital ischemia. See also Vasospastic disorders. 
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clinical algorithm, 182, 185-186 
magnetic resonance imaging, 110-112 
vasospastic disorders associated with, 173 
Digital lengthening, callotasis lengthening results, 702- 
706 
distraction-lengthening and neo-osteogenesis, 700 
rehabilitation, 701—702 
surgical technique, 700-701 
distraction-lengthening with bone graft, 699-700 
Digital replantation, external fixation, 649 
radionuclide imaging, 90 
Digital sympathectomy, 179-182, 183-184 
outcome prediction by pulse volume recording, 21, 29, 
30 
Digital sympathetic nerve fibers, 180 
Digital trauma, vascular injury, 119 
Disability, evaluation, 210 
permanent, 370 
Distal phalanx fractures, 362 
Distal radius fractures. See also Wrist fractures. 
complex, 603-612 
recognition, 603, 605 
treatment, arthroscopic reduction and percutaneous 
external fixation, 606 
associated soft-tissue injuries, 611 
combined internal and external fixation, 605-609 
comminuted, depressed fractures, 611 
comminuted, nondepressed fractures, 611 
indications and contraindications, 606 
noncomminuted, nondepressed fractures, 610-611 
technique, 608, 610-611 
dynamic external fixation, 587-602 
application technique, additional K-wire fixation, 
590, 593 
bone grafting, 590, 594 
extra-articular, 589-592 
across wrist, 588-589, 590 
design features of dynamic wrist fixator, 588 
fixator removal, 594-597 
history, 587-588 
malunited fracture treatment, 597 
equipment, 597-598 
surgical technique, 597, 598-599, 600 
postoperative management, motion, 594 
physiotherapy, 590, 594 
multiplanar ligamentotaxis, 577-585 
discussion, 583 
fracture reduction system, associated radioulnar 
joint injury, 583 
correlation of anatomic and functional results, 583 
dorsal-palmar ligamentotaxis, 580-581 
fracture reduction, 579 
length restoration by ligamentotaxis, 579 
open skin incisions, 579 
radial-ulnar ligamentotaxis, 581-582 
rotational alignment, 579 
surgical technique, 579 
wrist position adjustment, 582 
principles, 578 
reduction technique, 569, 570-571 
treatments, 577-578 
algorithm, 604 
Distraction arthroplasty of elbow, 722-723 
authors’ preferred treatment, 725-726 
Morrey experience, 723-725 
Distraction-lengthening, with bone graft, 699-700 
neo-osteogenesis and, 700 
neo-osteogensis and, rehabilitation, 701—702 
surgical technique, 700-701 
results of callotasis lengthening, 702-706 
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Documentation, in evaluation of acute hand injuries, 202 
hand evaluation forms, 340-345 
for workers’ compensation, 234-236 
Doppler ultrasound. See also Color duplex scanning. 
vascular compression about shoulder, 134 
vascular testing, 6-7 
vasospastic disorders, 177 
Dorsal skin deficiency, from burns, 317-318 
Drugs, Raynaud’s phenomenon and, 176 
Dysfunction syndromes, 213-220 
factitious injuries, 215-216 
factitious lymphedema, 216-217 
management, 218 
overt psychiatric illness, 215 
painful, 213-215 
painless, 215 
postures, 217-218 
surgiphiles, 218 


Elbow, computed tomography, 353 
magnetic resonance imaging, 351 
plain films, 357 
Elbow contractures, classification, 719 
distraction arthroplasty, 722-726 
interposition arthroplasty, 721-722 
intrinsic contraction, 726-727 
treatment, 719-721 
Elbow fractures and dislocations, vascular injury, 116- 
117 
Electrical injuries, clinical features, 320-321 
epidemiology, 318 
management, 321-322 
pathophysiology, 319-320 
Electrical stimulation, for cumulative trauma disorders, 
292 
Electricity, basic properties, 318-319 
Electromyographic and nerve conduction studies. See 
Nerve conduction and electromyographic studies. 
Electrophysiologic studies, for carpal tunnel syndrome, 
245, 246 
Ellis’s finger flexion text, 245 
Embolisms, 143-145 
acute embolization, testing, 8-9 
peripheral embolization, in thoracic outlet syndrome, 
132 
treatment, 93-94 
Entrapment neuropathies, electrophysiologic testing, 
284-286 
Environmental conditions, in cumulative trauma 
disorders, 270, 305-306 
Equipment, causing hand injury, 198, 199 
human interface with, 265 
Ergonomic hand tool design, 299-311 
ease of operation, 308-309 
handle shape, 307-308 
handle size, 306-307 
length, 308 
shock absorption, 309 
texture, 308 
weight, 309-310 
work height requirements, 303 
Ergonomics, definition, 299 
Ergonomics for upper extremity, 263-271 
anthropometry, 266, 267-269, 302 
cumulative trauma disorders, 263-264, 296, 299-300 
incidence, 264-265 
risk factors, 300-306 
force, 266 


human and machine interface, 265 
posture and motion, 265-266 
repetition, 266, 270 
temperature, 270, 305, 306 
vibration, 270, 305-306 
Ergot, Raynaud’s phenomenon and, 176 
Evaluation of injured hand, 195-212 
acute injuries, 196 
diagnostic aids, 201-202 
documentation, 202 
establishing rapport with patient, 196 
history, 196-200 
physical examination, 200-201 
chronic injuries, 202 
examination, 202-204 
amputations, 209 
contractures, 207-208 
nerve compressions, 204—205 
nerve injuries, 205-206 
skeletal injuries, 207 
tendinitis, 206 
tendon injuries, 206—207 
vascular injuries, 208-209 
cumulative trauma disorders, 290-291 
nurse’s evaluation, 339-346 
forms, 340-345 
independent medical examination, 346 
disability evaluation, 210 
functional assessment, 209-210 
history, 347 
acute injuries, 196-200 
fractures, 360 
thermal burns, 313-314 
Examination of hand. See Physical examination of hand. 
Exercises, for cumulative trauma disorders, 293-294, 295 
Exostoses, multiple hereditary, forearm deformities in. 
See Forearm deformities in multiple hereditary exostoses. 
External fixation, 531-739 
biomechanics, and biology of fracture repair, 531-542 
early mobilization and stability, soft-tissue impinge- 
ment, 547 
stiffness characteristics, 547, 549 
fracture reduction, 547 
implanted system, articular interface, 550 
bone fragment interface, 549-550 
clamps and connecting rods, 551 
elements, 549 
pin and pin-bone interface, 550-551 
osteosynthesis, 544, 546-547 
properties and design considerations, 543-553 
symmetry principle, 547 
classification, 544 
complex carpal injuries, 625-637 
digital lengthening, 699-706 
distal radius fractures. See Distal radius fractures. 
distraction arthroplasty of elbow, 722-726 
finger fractures, 639-650 
gradual correction of forearm deformities in multiple 
hereditary exostoses, 707-718 
for hand infections, 675-682 
humerus applications of Ilizarov method, 729-739 
Kienbéck’s disease, 693-696 
open fractures. See Open fractures, external fixation. 
proximal interphalangeal joint fractures, 659-674 
small joint arthrodesis, 683-689 
wrist. See under Wrist; Wrist fractures. 
External fixators, Ace Colles’s, 557, 558, 560 
Agee Wrist Jack, 557, 558, 559 
Clyburn, 557, 558-559, 560 
dynamic, design features, 588 








for finger fractures, 651-652 

history, 587-588 

Hoffman C Series Bilateral, 557, 558, 561, 562 

Hoffman C Series Unilateral, 556, 557, 558 

Hoffman Dynamic, 556, 557, 558, 559 

Lima, 557, 558, 559 

mechanical performance, circular external fixators, 533 
clamps and connecting rods, 551 
pin-bone interface, 533-534, 550-551 
structural stiffness, 532-533, 547, 549 

methyl methacrylate, 557, 558, 561, 563 

Orthofix, 557, 558, 563 

Pennig, 557, 558, 560, 561 

Richards Colles’s, 557, 558, 561, 562 

Roger Anderson, 557, 558, 561, 562 

Small AO, 557, 558, 560-561 

for unstable wrist fractures, 555-565 


Factitious injuries, 215-216 
Factitious lymphedema, 216-217 
Fingers. See Digital entries. 
Fistulas, arteriovenous. See Arteriovenous fistulas. 
Flaps, color duplex scanning and, 54—56 
Force, in upper extremity ergonomics, 266 
Forearm deformities in multiple hereditary exostoses, 
gradual correction, 707-718 
case examples, 715-716 
complications, 716-717 
method of planning, designing fixation, 709-710 
etiology, 707 
function of forearm, 707-708 
mechanical axis considerations, 708 
problem list, 708-709 
radiographs, 708 
postoperative care, 714—715 
results, 716 
surgical techniques, accessory surgery, 712 
hybrid fixation, 713 
radial osteotomy, 712 
ulnar corticotomy, 713 
treatment models, 710 
excision of osteochondromas, 711 
radial angular correction, 711 
radial head reduction, 711-712 
ulnar angular correction, 711 
ulnar lengthening, 710-711 
Foreign bodies, perfusion abnormalities from, color 
duplex scanning, 54 
Fractures of hand and wrist, 359-367. See also Digital 
fractures; Open fractures; Wrist fractures 
emergency treatment, 359-360 
healing under external fixation, 531-542 
classification of healing mechanisms, 539-540 
clinical implications, 540-541 
compression vs. no compression, 535 
constant rigid vs. dynamic compression, 537-538 
delayed dynamic compression on unstable fractures, 
538-539 
early effects of dynamic compression, 538 
effect of large fracture gap, 538 i 
four-pin vs. six-pin unilateral external fixation, 535 
mechanical performance of external fixation devices, 
532-534 
plate fixation vs. external fixation, 534-535 
transverse vs. oblique fracture, 536-537 
unilateral vs. bilateral two-plane external fixation, 
535 
infected, external fixation, 678-681 
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mallet finger splinting instructions, 362 

medical history, 360 

metacarpals, 364, 366, 616-618, 643 

phalangeal, 362, 616-618 

postoperative management, 364, 366 

proximal interphalangeal joint. See Proximal interpha- 

langeal joint fractures. 

radiology, 360 

surgery, 360 

treatment of entire patient, 360-362 

unstable metacarpophalangeal joint of thumb, 364, 367 
Frostbite, radionuclide imaging, 91 

testing, 9-10 
Fusion, for Kienbéck’s disease. See under Kienbéck’s 

disease. 

small joint. See Small joint arthrodesis. 

F-wave study, 278 


Galvanic stimulation, for cumulative trauma disorders, 
292 

Ganglion cyst, color duplex scanning, 52 
magnetic resonance imaging, 107 

Gangrene, peripheral, 147 

Giant cell arteritis, 146 

Glomus tumors, 164-165 

Gunshot injury, brachial artery involvement, 121, 122 

Guyon’s canal, electrophysiologic testing, 285, 286 
magnetic resonance imaging, 111, 112 


Hand examination. See Physical examination of hand. 
Hand infections, external fixation, 675-682 
complications, 681 
indications, chronic osteomyelitis, 679 
established infected fractures and nonunions, 678- 
679 
potentially infected complex hand injuries, 677-678 
septic arthritis and infection after hand arthroplasty, 
679-680 
influence of type of bone fixation on infected fractures, 
675-676 
rehabilitation, 681 
treatment, 680-681 
Hand injuries, diagnosis, acute injuries, 201—202 
AMA guidelines, 236 
carpal tunnel syndrome, 243-245 
vibration white finger, 332-334 
evaluation. See Evaluation of injured hand. 
imaging. See Upper extremity, diagnostic imaging. 
Hand surgeons, workers’ compensation and, 369-372 
Heat, for cumulative trauma disorders, 291 
Hemangioendotheliomas, 166 
Hemangiomas, 152-154 
arteriography, 95 
characteristics, 153 
intramuscular, 165 
magnetic resonance imaging, 103, 105 
terminology, 152, 153 
Hemangiopericytomas, 166 
Hematologic abnormalities, in secondary vasospastic 
disorders, 175-176 
Heparin, for arterial embolism, 144 
History. See Evaluation of injured hand, history. 
Hoffman Dynamic external fixator, 556, 558 
illustration, 559 
physical comparison data, 558 
rigidity data, 557 
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Hoffman Series C Bilateral external fixator, 561 
illustration, 562 
physical comparison data, 558 
rigidity data, 557 
Hoffman Series C Unilateral external fixator, 556 
illustration, 558 
physical comparison data, 558 
rigidity data, 557 
H-reflex study, 278, 280 
Humerus, Ilizarov method applications, 729-739 
discussion, 734, 739 
lengthenings, 730 
methods and materials, 729-730 
nonunions, 730 
diaphyseal monofocal, 731-733 
distal monofocal, 732-734 
hypertrophic mobile, 733-734 
proximal monofocal, 730-732 
results, 734-738 
Humerus fractures, open, external fixation, 616, 621-622 
Hypothenar hammer syndrome (ulnar artery occlusion), 
139-143, 159-160, 176 
color duplex scanning, 53 
radionuclide imaging, 89 


Ilizarov method, applications in humerus. See Humerus, 
Ilizarov method applications. 

Imaging. See specific types and Upper extremity, 
diagnostic imaging. 

Industrial injuries, psychologic assessment. See 
Psychologic assessment in industrial hand injuries. 

Infections. See Hand infections. 


Inflammatory disease, vascular involvement of upper 
extremity, 3-4 
Injured hand. See Hand injuries. 
Internal fixation with external fixation, for complex 
distal radius fractures, 605-609 
Interposition arthroplasty, 721-722 
Intima of artery, 1 
hyperplasia, 2 
Iontophoresis, for cumulative trauma disorders, 292 
Ischemia, digital. See also Vasospastic disorders. 
clinical algorithm, 182, 185-186 
magnetic resonance imaging, 110-112 
vasospastic disorders associated with, 173 
upper extremity, contrast angiography, 92-94 
Isolated cold stress testing, 63, 64 


Jacquet fixator, 652 

Jebsen-Taylor test, 210 

Job analysis, for cumulative trauma disorders, 296 

Job modification, for carpal tunnel syndrome, 249-250 

Joint Elbow Systems elbow motion device, 720 

Joint force analysis, analytic approach, 446 
experimental measurement, 447 
indirect measurement, 447-448 

Joints, in examination of acute hand injuries, 201 


Kaposi's sarcoma, 166 
Ketanserin, in vasospastic disorders, 178 
Kienbéck’s disease, 385-526 
biomechanical evaluation of treatments, 417-443 
discussion, 439-442 
distal radius wedge osteotomies, 426, 435-436, 440 


intercarpal arthrodeses, 420-423, 437-439 
changes in wrist kinematics after, 420-423 
discussion, 440, 441 
force transmission on carpus, 450-452 

joint leveling procedures, 426-427, 433-436 
discussion, 440-441 
effects on distal radioulnar joint, 426 
force transmission on carpus, 449-450 

methods, 431—433 

radial shortening and ulnar lengthening, 424-426, 

433-434, 440, 441 
radial shortening with radial displacement of distal 
radius, 434-435 

results, 433-439 

surgical models, 417-418 

testing principles, measuring load changes across 

wrist, 418-419 
specimen mounting and loading, 418-419 
bone loading and remodeling, 452, 464 
bone scintigraphy, 405-407 
capitate-hamate (CH) arthrodesis, 420-421, 423, 437- 
438, 502 

changes in wrist kinematics after, 423-424 

discussion, 440, 441 

force transmission on carpus, 450-452 

capitate shortening, 505-512 

alternatives and contraindications, 510-511 

rehabilitation, 509 

results, 509-510 

surgical technique, capitate shortening, 507-508 
closure, 508-509 
incisional approach and osteotomy, 506-507 
Kirschner-wire fixation, 508 

treatment types, 505-506 

ulnar-minus variance and, 506 

carpal tunnel release, 439, 441 
clinical presentation, 399-401 
diagnosis, 691-692 

and clinical findings, 399-408 

imaging techniques, 402-407 

staging and, 410-412 

distal radius wedge osteotomy, 426, 435-436, 440, 441 

force transmission on carpus, 452 

equalization, 414 

etiology, 409-410, 691 
historical aspects, 387-388 

excision and fascial interposition arthroplasty, 513-516 
indications for fascial replacement of lunate, 514 
technique, 514-515 

external fixation, 693-696 
for avascular necrosis of other carpal bones, 696 
technique of external fixator application, 695-696 

force transmission on carpus after treatment, 445-454 

analytic approach for joint force analysis, 446-447 

experimental measurement of joint forces, 447 

indirect measurement, 447-448 

joint leveling procedures, 449-450 

limited intercarpal fusion, 450-452 

loading and remodeling of bone, 452-453 

normal force and pressure through radioulnar car- 

pal joint, 448-449 
wedge osteotomy, 452 
history, 385-390 
imaging, 402-407 
ulnar lengthening procedures, 469-473 
immobilization, 413 
intercarpal arthrodeses, 414 

biomechanical studies, 420-424, 437-439 

discussion, 440 

force transmission on carpus, 450-452 








joint leveling procedures, 424-427, 433-436 
discussion, 440 
force transmission on carpus, 449-450 
lunate implant resection arthroplasty, 483-491 
complications, 487-488, 489 
indications, 485 
postoperative care, 487 
revision procedures, 488, 490 
surgical experience, 490 
surgical procedure, 485-487 
surgical recommendations, 490 
magnetic resonance imaging, 402-406, 411 
osteotomy, for capitate shortening, 506-507 
historical aspects, 388-389 
for radial shortening, 479-480 
pathophysiology, 505-506 
presentation, 399-401 
proximal row carpectomy, 440-441, 521 
arthroscopic, 523 
distraction resection arthroplasty, 523 
functional results, 523 
surgical technique, 521-523 
radial shortening, 424—426, 475-482 
complications, 480-481 
discussion, 440, 441 
experimental results, 433-434 
historical perspective, 475-477 
postoperative regimen, 480 
reported series, 476 
surgical indications, 477 
surgical technique, 477-480 
radial shortening with radial displacement of distal ra- 
dius, 434-435 
radial wedge osteotomy, 426, 434-435, 440, 441 
force transmission on carpus, 452 
radionuclide imaging, 405-407 
range of motion, 468 
revascularization, 413-414, 455-466 
cases, 460-461 
discussion, 462—465 
materials and methods, 456 
operative technique, 456-458 
results, 458-459 
salvage procedures, 414, 521-526 
proximal row carpectomy, 521 
arthroscopic, 523 
distraction resection arthroplasty, 523 
functional results, 523 
surgical technique, 521-523 
total wrist arthrodesis, 523-524 
functional results, 525 
surgical technique, 524-525 
scaphoid-capitate (SC) arthrodesis, 420, 423, 438-439, 
501-504 
changes in wrist kinematics after, 423-424 
discussion, 440, 441 
force transmission on carpus, 450-451 
surgical technique, 503-504 
scaphoid-trapezium-trapezoid (STT) arthrodesis, 420- 
423, 437, 438-439, 502 
changes in wrist kinematics after, 423-424 
discussion, 440, 441 
force transmission on carpus, 450-452 
staging, 400-401, 409-416, 692-693, 694 
imaging, 692-693 
Lichtman system and radiographic appearance, 417 
revascularization results and, 459 
stage I, 400, 410-411 
treatment, 413-414, 427-428 
stage II, 400-401, 411 
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treatment, 413-414, 427-428 
stage III, 401, 411-412, 513 
treatment, 413-414, 427-428 
stage IV, 401, 412 
treatment, 414, 428 
Stahl system, 389 
use in determining treatment, 413-415, 427-428, 694 
total wrist arthrodesis, 523-524 
functional results, 525 
surgical technique, 524—525 
treatment, modalities, 413-414 
planning, 693 
staging in determination of, 413-415, 427-428, 694 
surgical models, 417-418 
surgical procedures, 456 
triscaphe fusion, 414, 493-499 
load transference capability, 494-496 
operative technique, 496-498 
results, 498 
ulnar lengthening, 424-426, 467-474 
discussion, 440, 441, 472-473 
experimental results, 433-434 
material, 467-468 
radiographs, 469-473 
results, 468-469 
ulnar variance, 401-402, 470, 506 
incidence in Japanese patients, 456 
wrist denervation, 517-520 
clinical data, 518-519 
discussion, 519 
literature review, 517-518 
Kirschner-wire (K-wire) fixation, in capitate shortening 
for Kienbéck’s disease, 508 
crossed, for distal radius fractures, 590, 593 
placement for digital skeletal fixation, 686 


Laser Doppler fluxmetry, 63-67 
in occlusive disease, 70, 72-73 
in Raynaud’s disease, 80, 81 
in reflex sympathetic dystrophy, 70, 71, 74—79 
Legal aspects of occupational disease. See Workers’ 
compensation. 
Leiomyomas, vascular, 165 
Lewis-Prusik test, 208 
Ligamentotaxis. See also Distal radius fractures, 
multiplanar ligamentotaxis. 
principles, 578 
Lima external fixator, 558 
illustration, 559 
physical comparison data, 558 
rigidity data, 557 
Lumbrical muscles, in carpal tunnel syndrome, 247, 248 
Lunate, anatomy, 505-506 
extraosseous, 392-394 
osseous, 391-392 
avascular necrosis, 493 
classification, 484 
in Kienbéck’s disease, excision, 438-439, 513-516 
placement, 438-439 
treatment modalities, 413-415 
pathohysiology, 505-506 
vascularity, 391-398 
discussion, 395, 397 
extraosseous anatomy, 392-394 
intraosseous, 394-395 
osseous anatomy, 391-392 
Spalteholz preparations, 394—397 
studies, 410 





748 CUMULATIVE INDEX 1993 


Lunate malacia, historical aspects, 385-389 
Lymphangiomas, arteriography, 103, 106-107 
Lymphangiosarcomas, 166 
Lymphatic malformations, 155 
Lymphedema, factitious, 216-217 

magnetic resonance imaging, 100-102 


Machinery, hand injury from, 198, 199 
human interface with, 265 
Magnetic resonance imaging, 348-349 
cervical spine, 352 
elbow, 351 
guidelines, 350 
shoulder, 351-352 
vascular disorders. See Vascular disorders, magnetic res- 
onance imaging. 
wrist, 349-351 
Mallet finger splinting instructions, 362 
Managed care and workers’ compensation. See Workers’ 
compensation, managed care and. 
Manuflex External Fixation System, 640-642 
Martin-Gruber anastomosis, 206 
Medial cord, electrophysiologic testing, 286 
Medial lateral epicondylitis, from cumulative trauma, 
294 
Median nerve, entrapment, electrophysiologic testing, 
285 
signs of injury, 205-206 
Media of artery, 1 
Medications, Raynaud’s phenomenon and, 176 
Metacarpal fractures, 364, 366 
external fixation, 616-618, 643 
Metacarpophalangeal joint of thumb, unstable, 364, 367 
Metal poisoning, Raynaud’s phenomenon and, 176 
Methyldopa, for vasospastic disorders, 178 
Methyl methacrylate external fixator, 561 
illustration, 563 
physical comparison data, 558 
rigidity data, 557 
Microvascular surgery, color duplex scanning 
applications, 54—56 
in vasospastic disorders, 179 
Minnesota Multiphasic Personality Inventory (MMPI), 
227-228 
Minnesota rate of manipulation tests, 210 
Mobility of hand, 195 
Modalities, for cumulative trauma disorders, 291-292, 
294, 295 
Motion, initiation after distal radius fracture, 594 
in upper extremity ergonomics, 265-266 
Motor conduction velocity, determination, 276-277 
Motor testing, 205 
Moving two-point discrimination, 205 
Multiple hereditary exostoses, forearm deformities in. 


See Forearm deformities in multiple hereditary exostoses. 


Muscles, in examination of acute hand injuries, 201 
spontaneous electric activity, in nerve conduction and 
electromyographic studies, 275 
Muscular effects, of electrical injuries, 321 
of vibration white finger, 331 
Musculoskeletal system imaging, 350 


Naevus flammeus, 154 

Nail bed injuries, 201 

National Institute of Occupational Safety and Health 
(NIOSH), 371 


Neck anatomy, 13 
Needle electromyography, 281-282 
Nerve compressions, examination, 204-205 
Nerve conduction and electromyographic studies, 273- 
287 
benefits and indications, 273 
in carpal tunnel syndrome, 254 
classification, 274 
electrophysiologic studies in nerve trauma, 282-284 
entrapment neuropathies, 284-286 
frequently performed, 273-274 
F-wave study, 278 
H-reflex study, 278, 280 | 
intraoperative nerve conduction studies, 286-287 
motor conduction velocity determination, 276-277 
needle electromyography, 2&1-—282 
physiologic basis of nerve conduction study, 276 
pitfalls in nerve conduction velocity studies, 281 
sensory conduction velocity determination, 278, 279- 
280 
significance of abnormal nerve conduction velocity 
findings, 280 
terminology, 274-276 
Nerve disorders from cumulative trauma, 295-296 
Nerve injuries, examination for, 205-206 
Nerve trauma, electrophysiologic studies, 282-284 
Neurapraxia, electrophysiologic findings, 283 
Neuritis, magnetic resonance imaging, 106, 108 
Neurologic effects, of electrical injuries, 320 
of vibration white finger, 331 
Neurotmesis, electrophysiologic findings, 284 
Neurovascular compression syndromes, 175 
Nifedipine, for arterial occlusion, 140 
for vasospastic disorders, 178 
Nitroglycerine, for vasospastic disorders, 178 
Nonsteroidal anti-inflammatory agents (NSAIDs), for 
carpal tunnel syndrome, 249 
Nurse’s evaluation of cumulative trauma disorders, 339- 
346 
forms, 340-345 
independent medical examination, 346 
Nutritional flow, 59, 60-61 


Occlusive vascular disorders of upper extremity, 139- 
150. See also Arterial occlusive disease; Embolisms; 
Venous occlusion/thrombosis. 

arterial embolism, 143-145 
arteritis and other systemic diseases, 145-147 
atherosclerosis, 147-148 
magnetic resonance imaging, 110 
post-traumatic occlusion, 139-143 
venous occlusive disease, 148 
Occupational diseases, 195-378 
burned hand, 313-324 
carpal tunnel syndrome, patterns, 241-252 
related to general physical condition, 253-261 
diagnostic imaging, 347-358 
ergonomics, 263-271 
hand tool design, 299-311 
evaluating injured hand, 195-212 
fractures, 359-367 
nerve conduction and electromyographic studies, 273- 
287 
nurse’s evaluation of cumulative trauma, 339-346 
psychologic assessment, 221-229 
recognizable dysfunction syndromes, 213-220 
therapy, 289-298 
vibration white finger, 325-337 








workers’ compensation, 231-239, 369-377 
Occupational Safety and Health Administration (OSHA), 
299, 371 
Open fractures, external fixation, 613-623 
classification, 613 
history of management, 613-614 
indications, 614-616 
recommended application for external fixators, 616 
upper extremity applications, clavicle, 622 
humerus, 621-622 
phalanges and metacarpals, 616-618 
radius and ulna, 619-621 
wrist, 618-619 
Orthofix external fixator, 563 
illustration, 563 
physical comparison data, 558 
rigidity data, 557 
Osteochondromas, excision, 711 
Osteomyelitis, external fixation and, 679, 684—685 
Osteosynthesis, biomechanical principles, implanted 
system, 546-547 
objectives, 544 
symmetry, 544 
definition, 544 


Paget-Schroetter syndrome, 148 

Palmar arch, vascular anatomy, 60 

Palmar wounds, open, with vascular injury, 120-121 
Papaverine, for vasospastic disorders, 178 

Passive tenodesis test, 207 

Pennig external fixator, 560 


illustration, 561 
physical comparison data, 558 
rigidity data, 557 
Pentoxifylline, for vasospastic disorders, 178 
Perfusion in upper extremity, color duplex scanning 
applications, 53-54 
definitions, 59 
mechanisms of normal thermoregulation, 61-62 
microvascular beds, 60, 61 
physiologic mechanism of pathology, 59-60 
radionuclide imaging, 86, 89-91 
stress testing, 59-83 
evaluation techniques, 63, 64 
laser Doppler fluxmetry, 63-67 
skin surface temperature, 62-63 
vital capillaroscopy, 67-68 
importance, 62 
pathologic conditions, occlusive disease, 68-70, 72- 
Raynaud's disease and phenomenon, 70, 80-81 
reflex sympathetic dystrophy, 70-71, 74-79 
trauma and revascularization, 68 
thermoregulatory and nutritional flow, 60-61 
vascular channels, 60 
Phalanges, external fixation of open fractures, 616-618 
Phalen’s test, 204, 244 
Phenoxybenzamine, for vasospastic disorders, 178 
Phentolamine, for vasospastic disorders, 178 
Phonophoresis, for cumulative trauma disorders, 291 
Physical capacity evaluation (PCE), for cumulative 
trauma disorders, 296-297 
Physical examination of hand, 348 
acute injuries, 200-201 
thermal burns, 314 
carpal tunnel syndrome, 244-245 
chronic injuries, 202—209 
Physiotherapy, after distal radius fracture, 590, 594 
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Pinch test, 244 
Plain films, in examination of upper extremity, 355-357 
Plethysmography. See also Pulse volume recording. 
techniques, 16 
ulnar artery occlusion, 140-141 
vascular compression about shoulder, 134 
vascular testing, 7-8 
vasospastic disorders, 177 
Polyarteritis nodosa, 146 
Port wine stains, 154 
Position, in carpal tunnel syndrome, 247-248 
Post-traumatic stress disorder (PTSD), 226-227 
Postures, dysfunctional, 217-218 
in upper extremity ergonomics, 265-266, 302-303 
Pregnancy, carpal tunnel syndrome and, 247, 248 
Pressure, external, in carpal tunnel syndrome, 247, 248 
Pressure measurements, in vascular compression about 
shoulder, 133 
in vasospastic disorders, 177 
Pressure provocative test, 244 
Prostaglandins, for vasospastic disorders, 178 
Proximal interphalangeal joint, anatomy, 659-660 
Proximal interphalangeal joint fractures, 362, 364, 365 
dynamic external fixation, 659-674 
anatomy, 659-660 
clinical experience, 662-663 
complications, 663-664 
design of fixator, 661-662 
determination of joint axes of motion, 660-661 
imaging techniques for preoperative evaluation, 663, 
664 : 
indications, acute and subacute palmar fracture-dor- 
sal dislocations, 664—665 
augmentation of limited internal fixation, 668-669 
chronic or late fracture-dislocations, 665-666 
complex dorsal fracture-palmar dislocations, 667- 
668 
contractures, 669 
palmar lateral plateau compression fractures, 668 
pilon fractures, 666-667 
role of therapy, 669, 671 
Pseudoaneurysms, 120, 160 
color duplex scanning, 52-53 
Psychiatric illness, overt, 215 
Psychologic assessment in industrial hand injuries, 221- ; 
229 ' 
assisting in treatment decisions, 225-226 
benefits, 221 
communication, 222 
compliance, 223-224 
malingering, 224 
patient concerns, 222 
patient-provider relationship, 222 
post-traumatic stress disorder, 226-227 
pre-existing conditions, 224—225 
techniques, 227-228 
Psychosocial Pain Inventory, 228 
Pulsating mass, testing, 9 
Pulse, arterial, 13, 15 
historical aspects, 13, 14 
transmission of pressure pulse to peripheral arteries, 
15-16 
Pulse echo ultrasound, in vascular testing, 7 
Pulse volume recorder, 17 
Pulse volume recording, 13-46 
advantages, 17, 34-35 
application in upper extremity, 18 
arterial pulse, 13, 15 
diagnostic value, differentiating vasospastic from oc- 
clusive disease, 21, 22-23 
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Pulse volume recording (Continued) 
evaluating vascular malformations, 33 
monitoring therapy, 33-34, 36-45 
predicting outcome of digital sympathectomy, 21, 

29, 30 
research tool, 29-33 
studying occlusive disorders, 21, 24—29 
thoracic outlet compression, 33, 34-35 
vasospastic disorders, 177 
indices, amplitude, 18-19 
contour, 19, 20 
limb pressures, 19 
other parameters, 20-21 
limitations, 34 
local, 33 
technique, 17-18 


Radial angular correction, in multiple hereditary 
exostoses, 711 
Radial head reduction, in multiple hereditary exostoses, 
711-712 
Radial nerve, entrapment, electrophysiologic testing, 286 
signs of injury, 206 
Radial osteotomy, in multiple hereditary exostoses, 712 
Radionuclide imaging, 353, 355 
Kienbéck’s disease, 405-407 
vascular disorders. See Vascular disorders, radionuclide 
imaging. 
Radioulnar joint, distal, effects of joint leveling 
procedures, 426 
normal force and pressure through, 448-449 
Radioulnar joint injury, with distal radius fracture, 583 
Radius fractures, distal. See Distal radius fractures. 
open, external fixation, 616, 619-621 
Raynaud's disease, characteristics, 172 
historical aspects, 171-172 
pathophysiology, 172-174 
radionuclide imaging, 86 
stress testing, 71, 80-81 
treatment, 177-182 
Raynaud’s phenomenon, 172, 325. See also Vibration 
white finger. 
characteristics, 172, 174 
drugs and toxins and, 176 
radionuclide imaging, 86 
secondary, causes, 326 
in secondary vasospastic disorders, 174-175, 176 
stress testing, 71, 80-81 
treatment, 177-182 
in vascular compression about shoulder, 132 
Reflex sympathetic dystrophy, external fixation of wrist 
and, 573 
magnetic resonance imaging, 106, 107—108 
radionuclide imaging, 86, 92 
stress testing, 70-71, 74-79 
Renal dialysis, carpal tunnel syndrome and, 247, 248 
Repetition, in upper extremity ergonomics, 266, 270, 302 
Repetitive trauma disorders. See Cumulative trauma 
disorders. 
Replantation, external fixation, 649 
radionuclide imaging, 90 
Reserpine, for vasospastic disorders, 178 
Resonance, definition, 326 
Revascularization, stress testing, 68 
Richards Colles’s external fixator, 561 
illustration, 562 
physical comparison data, 558 
rigidity data, 557 





Riche-Cannieu anastomosis, 206 
Ring avulsion injuries, 119, 121, 124, 125 
Roger Anderson external fixator, 561 
illustration, 562 
physical comparison data, 558 
rigidity data, 557 
Rotator cuff tendinitis, from cumulative trauma, 294 


Scaphoid, proximal pole, avascular necrosis of, external 
fixation for, 696 
Scapulothoracic dissociation, vascular injury, 115-116 
Scleroderma, 179, 181, 184 
Sensation, in examination of acute hand injuries, 200, 
204-205, 245 
Sensibility of hand, 195 
Sensorineural assessment, in vibration white finger, 333 
Sensory conduction velocity, determination, 278, 279- 
280 
Sensory receptors of hand, vibration white finger and, 
331 
Septic arthritis in hand, external fixation and, 679-680, 
684-685 
Shock absorption, too! design for, 309 
Shoulder, computed tomography, 353 
magnetic resonance imaging, 351-352 
plain films, 356-357 
tendinitis from cumulative trauma, 294 
vascular compression. See Vascular compression about 
shoulder. 
Shoulder dislocation, vascular injury, 116 
Shoulder girdle anatomy, 13 
Skeletal injuries, examination, 207 
Skin of hand, in diagnosis of injury, 203 
Skin surface temperature, in upper extremity perfusion, 
62-63 : 
Small AO external fixator, 560-561 
illustration, 561 
physical comparison data, 558 
rigidity data, 557 
Small joint arthrodesis, external fixation, 683-689 
biomechanics, 686 
case reports, 688 
history, 683 
indications, 683-686 
technique, 686-687 
Spalteholz preparations of lunate, 394-397 
Spine, imaging, 350, 352 
Splints, for carpal tunnel syndrome, 249 
for cumulative trauma disorders, 292-293, 294, 295 
Stab wounds, arterial damage, 121, 124 
Stenosing tenosynovitis, 295 
Stockholm HAVS classification system, 333 
Stress testing for upper extremity perfusion. See 
Perfusion in upper extremity, stress testing. 
Subclavian artery, aneurysms, 163 
occlusion, 147 
Sudeck’s atrophy, external fixation of wrist and, 573 
Surgiphiles, 218 
Symmetry principle, in osteosynthesis, 544 
Sympathectomy, digital, 179-182, 183-184 
outcome prediction by pulse volume recording, 21, 29, 
30 
Sympathetic nervous control of digital circulation, 61, 62 


Takayasu’s arteritis, 3, 146 
magnetic resonance imaging, 111 








Technetium—99m imaging of vascular disorders, 
technique, 86 
vasospastic disorders, 177 
Temperature, in cumulative trauma disorders, 305, 306 
in upper extremity ergonomics, 270 
Tendinitis, from cumulative trauma, 294, 295 
examination, 206 
Tendon and tendon sheath disorders, from cumulative 
trauma, 294-295 
Tendon injuries, examination, 206-207 
Tendons, in examination of acute hand injuries, 201 
Tenosynovitis, ‘n carpai tunnel syndrome, 244-245, 246, 
247 
from cumuiative trauma, 295 
TENS (transcutaneous electrical nerve stimulation), for 
cumulative trauma disorders, 292 
Testing, vascular. See Vascular laboratory examination. 
Thenar atrophy, examination, 245 
Therapy of occupationally injured hand and upper 
extremity, 289-298 
vibration white finger, 334-335 
Thermal biofeedback, in vasospastic disorders, 178-179 
Thermal burns, acute, 313-316 
chronic deformities, 316-318 
Thermal modalities, for cumulative trauma disorders, 
291 
Thermoregulatory flow, 59, 60-61 
definition, 59 
mechanisms of normal thermoregulation, 61-62 
Thoracic outlet syndrome, 175 
arterial aneurysms and, 162-163 
electrophysiologic testing, 286 
magnetic resonance imaging, 102, 103, 104 
pulse volume recording, 33, 34-35 
shoulder compression. See Vascular compression about 
shoulder. 
Thromboangiitis obliterans (Buerger’s disease), 3-4, 145- 
146, 175 
Thumb, unstable metacarpophalangeal joint, 364, 367 
Tinel’s sign, 204, 244 
Tissue transfer, color duplex scanning applications, 54- 
56 
Tools. See Ergonomic hand tool design. 
Transcutaneous electrical nerve stimulation, for 
cumulative trauma disorders, 292 
Trauma, cumulative. See Cumulative trauma disorders. 
vascular effects, arterial occlusion, 139-143 
arterial pathology, 3 
stress testing, 68 
blunt trauma to hand and wrist, 119 
occupational trauma, 176 
open injuries, 119-120 
perfusion abnormalities, color duplex scanning, 53- 
54 
Trentyl, in vasospastic disorders, 178 
Trigger finger, 295 
Tumors, vascular, acquired, 159-165 
benign, 165-166 
congenital, 151-159 
malignant, 166 


Ulnar angular correction, in multiple hereditary 
exostoses, 711 
Uinar artery, aneurysms, 143, 160, 161 
occlusion/thrombosis (hypothenar hammer syn- 
drome), 139-143, 159-160, 176 
color duplex scanning, 53 
radionuclide imaging, 89 
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Ulnar corticotomy, in multiple hereditary exostoses, 713 
Ulnar fractures, open, external fixation, 616, 619-621 
Uinar lengthening, in multiple hereditary exostoses, 710- 
711 
Ulnar nerve, entrapment, electrophysiologic testing, 285- 
286 
signs of injury, 205 
Ulnar outrigger, of dynamic wrist fixator, 588 
Ultrasound. See also Color duplex scanning. 
for cumulative trauma disorders, 291 
vascular compression about shoulder, 134 
vascular testing, 6—7 
vasospastic disorders, 177 
Upper extremity, acute vascular injuries. See Vascular 
injuries of upper extremity, acute. 
arterial disease. See Arterial disease of upper extremity. 
color duplex scanning applications, masses, 52-53 
perfusion abnormalities, 53-54 
diagnostic imaging, 347-358 
computed tomography, 350, 352-353, 354 
fractures of hand and wrist, 360 
interventional or therapeutic radiology, 355 
magnetic resonance imaging, 348-352 
measurements, 357 
plain films, 355-357 
radionuclide scanning, 353, 355 
report, 348 
ergonomics. See Ergonomics for upper extremity. 
external fixation, biomechanical properties and design 
considerations, 543-553 
open fractures, 613-623 
imaging, algorithm for evaluation, 355 
carpal tunnel syndrome, 245 
normal arterial anatomy, 1—2 
occlusive vascular disorders. See Occlusive vascular dis- 
orders of upper extremity. 
perfusion. See Perfusion in upper extremity. 
tumors and aneurysms, 151-169 


Vascular assessment, in vibration white finger, 333 
Vascular competency, 59 
Vascular compression about shoulder, 131-138 
anatomy, 131 
arterial compression, 135-136 
diagnostic tests, 133-135 
physical examination, 132-133 
sites, 132 
symptoms, 132 
venous compression, 136-137 
Vascular disorders, 1-188 
color duplex imaging, 47-57 
compression about shoulder, 131-138 
contrast angiography, 86, 92-94, 95-96 
examination in vascular laboratory, 5-11 
magnetic resonance imaging, 94, 96-112 
clinical applications, arteritis and vaso-occlusive dis- 
ease, 110, 111 
avascular necrosis, 108-109 
blunt and penetrating injuries, 102 
compartment syndrome, 110 
digital ischemia and digital artery thrombosis, 
110-112 
reflex sympathetic dystrophy, 106, 107-108 
thoracic outlet syndrome, 102, 103, 104 
vascular malformations, 102-103, 105-106, 107 
venous occlusion and lymphedema, 100-102 
magnetic resonance angiography, 97—100, 106 
technique, 96—97 
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Vascular disorders (Continued) 
occlusive disorders of upper extremity, 139-150 
pathology of upper-extremity arterial disease, 1-4 
radionuclide imaging, 85, 85-86, 87-92 
masses, 86 
perfusion, 86, 89-91 
reflex sympathetic dystrophy, 86, 92 
technique, 86, 87-88 
ulnar artery occlusion, 89 
vasospastic disorders, 177 
stress testing in evaluation of upper extremity perfu- 
sion, 59-83 
tumors and aneurysms of upper extremity, 151-169 
vasospastic disorders, 171-187 
Vascular effects of electrical injuries, 320-321 
Vascular injuries, examination, 208-209 
Vascular injuries of upper extremity, acute, 115-130 
closed injuries, 115-119 
open injuries, 119-124 
operative treatment, 124, 125-128 
postoperative care, 127-128 
Vascularity of lunate. See Lunate, vascularity. 
Vascular laboratory examination, 5-11 
basic noninvasive examination, 8 
functions of vascular laboratory, 5-6 
testing for specific conditions, 8-11 
testing modalities, 6-8 
Vascular leiomyomas, 165 
Vascular malformations, 152. See also Arteriovenous 
malformations. 
characteristics, 153 
diagnostic evaluation algorithm, 157 
magnetic resonance imaging, 102-103, 105-106, 107 
mixed, 155-156 
pulse volume recording evaluation, 33 
terminology, 152, 153 
Vascular masses, imaging, 86 
Vascular repair, postoperative assessment by color 
duplex scanning, 54 
Vascular tumors, acquired, 159-165 
benign, 165-166 
congenital, 151-159 
malignant, 166 
Vasospastic disorders, 171-187 
clinical algorithm, 182, 185-186 
diagnosis, 176-177 
differentiated from occlusive disease, by pulse volume 
recording, 21, 22-23 
magnetic resonance imaging of digital ischemia, 110- 
112 
pathophysiology, 172-174 
primary vs. secondary, 172 
Raynaud ’s disease, history, 171-172 
Raynaud’s phenomenon, 172 
secondary, classification, 174-176 
pathologic mechanisms, 174 
stress testing, 71, 80-81 
treatmert, 177 
digital sympathectomy, 179-182, 183-184 
medical therapy, 177-178 
microvascular reconstruction, 179 
thermal biofeedback, 178-179 
Venography, magnetic resonance, 97, 99 
in vascular compression about shoulder, 134-135 
Venous compression about shoulder, 136 
diagnostic tests, 133-135 
symptoms, 132 
treatment, 136-137 
Venous malformations, 154-155, 156 
magnetic resonance imaging, 106-107 


Venous occlusion/ thrombosis, 148 
magnetic resonance imaging, 100, 101 
testing, 10-11 

Vibration, in carpal tunnel syndrome, 246, 247 
in cumulative trauma disorders, 305-306 
effects on body, 326-327 
physical characteristics, 325-326 
in upper extremity ergonomics, 270 

Vibration white finger, 325-337 
classification, 332, 333 
clinical considerations, 332 
diagnosis, 332-334 
hand arm vibration, 327 
historical perspective, 325 
industry standards, 327-329 
magnitude of problem, 327 
pathophysiology, 329-331 
prevalence in different industries, 328 
prevention, 329 
prognosis, 335 
stages, 332 
symptoms and signs, 327 
treatment, 334-335 
whole body vibration, 327 

Vincristine, Raynaud’s phenomenon and, 176 

Vital capillaroscopy, 67-68 
in Raynaud's disease, 81 


Weber’s static two-point discrimination, 204-205 
Web space syndactyly, from burns, 316 
Workers’ compensation, alternative duty, 371 
Americans with Disabilities Act, 237-238 
compensable injuries, 370 
costs, 370-371 
cumulative trauma disorders, 372 
designated physician, 371-372 
disability benefits, 234 
elements of proof in injured employee's claim, 232- 
233 
managed care and, 373-377 
history, 373-374. 
injury statistics, 374 
spiraling costs, 374-375 
system of managed care, 375-377 
medical benefits, 233-234 
OSHA and NIOSH regulation, 371 
permanent disability, 370 
philosophy of compensation, 231-232 
physician’s role, 234-237 
pre-existing conditions issue, 233 
reform, 370-371 
relevance to hand surgeons, 369-372 
state versus federal systems, 369 
understanding law, 231-239 
variations in state iaws, 369-370 
Work hardening, for cumulative trauma disorders, 297- 
298 
Wound healing, in arterial ligation, 120, 122 
Wrist, articular pressures, effect of ulnar lengthening on, 
433 
blood supply, 392-394 
computed tomography, 352-353, 354 
magnetic resonance imaging, 349-351 
measuring load changes across, 419-420 
plain films, 357 
static external fixation, 567-575 
alogodystrophy, 573 
complications, 574 








indications, 567 
mounting external fixator, 568-569, 568-570 
outcome evaluation, 574-575 
radiologic evaluation, 571-572 
reduction technique, 569, 570-571 
rehabilitation program, 572-573 
technique, 567-568 
vascular injury in trauma, 119 

Wrist fractures. See also Distal radius fractures; Fractures 

of hand and wrist. 
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open, external fixation, 618-619 

unstable, external fixators for treatment, 555-565 
discussion, 563-564 
materials and methods, 555-556 
results, 556-563 


Wrist kinematics, changes after intercarpal arthrodesis, 
423-424 





